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Hence, from the direction and velocity of the surface drift and of the drift at any known depth the movement of the water at any other depth may be determined graphically. Also from these observed drifts the viscosity readily can be determined..
Exactly similar conclusions, arrived at in precisely the same way, apply to the atmosphere, as already explained.
The Half-kilometer Maximum and One-kilometer Minimum Velocities.—Although the above theory requires a maximum wind velocity at some level and smaller velocities at greater heights, it accounts for a difference of but a few per cent, and therefore only partially, at most, for the fact that on many individual days a well-defined maximum velocity occurs at the height of about % kilometer, and an equally distinct minimum—often even less than that at the surface—near the 1-kilometer level. This great difference between the minimum above and the maximum below may result from any one of several causes, or combinations of some of them. Thus, on the poleward border of a cyclone, or equatorward border of an anticyclone, the wind changes from easterly near the surface to westerly at some height, often about 1-kilometer. In such cases the velocity obviously falls to a minimum at the level of direction reversal. Again, with increase of height, there usually is considerable, and at times very great, change in the direction of the isobars, gradual as a rule, but often rather abrupt. When the air through the level of this change of isobar direction is continuously well mixed, as it frequently is, its mean velocity is reduced. If, for instance, equal masses having equal and opposite speeds are mixed, their velocity becomes zero; if originally at right angles to each other, their velocity, on the principle of the conservation of linear momentum, is reduced about 30 per cent; and similarly for any other distribution of gradients and convectional interchange. This, too, accounts for a minimum velocity when, but only when, the mixing is confined to the layers in question; a state that must occur under certain fairly common conditions, as will be explained directly. Above the 1-kilometer minimum, and therefore beyond the usual reach both of mechanical and thermal turbulence, the speed of the wind normally goes on increasing with increase of height through the next several kilometers, but not indefinitely. This will be considered later.
During clear afternoons, especially in summer, the lower kilometer, roughly, of the atmosphere appears to be well mixed through both mechanical and thermal convection, and therefore to have the distribution of wind velocity and direction indicated by the Ekman spiral (Fig. 43), except as modified, as indicated above, by special storm conditions or directions of isobars.
The decided minimum velocity near the 1-kilometer level, when not associated with great change of direction, is essentially a phenomenon

